
i SC'- 



ill 



HLee4_Job_1_of_1 

Printed by HPS Server 
for 




m 



ill? 



Printer: cp4_3c03_gbjiptr 
Date: 09/13/01 
Time: 15:34:57 



Document Listing 



Document 


Selected Pages 


Page Range 


US004796082 


8 


1-8 


JP409051092A 


7 


1 -7 


US005162243 


8 


1 -8 


US005686325 


14 


1-14 


US005726462 


23 


1-23 


US005793788 


27 


1-27 


US006075262 


14 


1-14 


Total (7) 


101 





MM 



11:11 




(19)B*H#ffJt (JP) 



< 12 > & fffi & Wi (A) 



#W¥9-51092 

(43)^ffiB ¥HE 9 *p(1997) 2 #18 0 



(BDInta 6 
H0 1L 29/778 
21/338 



7376-4M 



F I 

H 0 1 L 29/80 
21/265 



H 
P 



29/812 






A 




21/265 


7376-4M 


29/80 F 










ifjRJSO&lO FD 


7 H) 




WST7-225767 


(71)fflKA 


000004260 














<22)UUBB 


¥*7<P(1995)8^9B 




SHaiR^m«ima*r its 








(71) USA 


390014535 




















«ffifliUiinm3W4TB i S8 








(72)SM8# 












Sft^^rpBSWBr 1 TB 1 #Jft 


b#« 
















(72)5M8# 


hp mm 










mmmmnwmtr 1 tb 1 #» 


B*tg 
















(74)^33 A 


#9± £ 





<54) H8»©*i»] «IH»*h:r>5?y^ 



(57) immi 

mm] mn?&m&zh7yi;x? (hemt) 

InAlAs( In*Bj£52%) J&>£>j£&A.:/ 7 rJg2(JB&JnO0nm) , 
_/>"K-T0>InGaAs( Inffl^80Z)*»<i>BgSf-r^M3 
(JKHK0nni),y>'H-r<OInAlAs( In3§j£52£)a>&j£S 
X^— 9-®4(KJ?5nm),Si h'— 7V)n M?>InAlAs( Inffi 
R^52%) frh&h K-TJB5(ffit/?10nm) , ^ ^ F-TOInAl 
As( Inffl«5Zi;)*^«-5v3 «y h^~Ji6(MI¥5niii), y 
V F-TOInGaAs( Inffl)^) 3&>£>jft6 </7J|7(H 
/|2nm)#JI|I<^Jf $*rU>£. *v-yTJf7 ±£{4,AuG 
e/Ni/Au A»4>^Sy-^mfig9 K W >-mfiS10#£ 
gflAHUzJ: >/^ilEMUT^§<i.Ti/Pt/Au 

THRMT100 ifim>1ZtVZ t ^ . 



tEMT 100 




IHrfStR 

4:lnAIAs*<-9B 

7:lnBaAs»t*7JS 



10 



5:lnAIAsKflg 
10:FWV«fS 



3:lnGaAs*t**® 
11:?-MB& 



4 



(2 

1 

istmm 1 1 t i>mm±iz. ^mm^ma^nx 
^m=ff)^mf^mtimM^tLtzmmsiW: h ? y~jx? 

[IiWSI2 ] msiWtiU±¥i&tm<?> I n Pfrt>f$.*) . ho 10 
tSm-C&mftmii. I n G a A s *) „ fliflEm:!?) 

«ilinl« I n A 1 A s^Jjgl) s Hufef&HO^ 
#«cif(4 1 n G a A s *»/i>BK^ ^ Sr#Sii:-r^fS^ 

1 Kie«iomi?8&& > 7 >-^^ . 

cowrFizti^xwL^ t zmtt-tzmm 1 tztm 
[»*JS4 1 ms&v-xmm&vmsih' n ytmi±. 

M2 izi mwWR-mk h^yitxr. 

uGe/Ni/AuH^9. Bine^'-b^ffitiT i/ 
6f8*JS 1 £ Jt<i^*« 2 fcHE^O^It^Hi h 7 > i?x 

30 

[f»*jg7] Mtav-xmfls. mwisj ym®gLt/m 
\wm.s>\ mmm*. Ti/pt/A U -cfcs;i: 

1 0 ] mm-^mwm<r> 1 nfflj&a. 5 3 

%KLh 10 0 %firPC&& t -tzm&m 9{c « 

[f&^PiBISrlBBjn 
[000 1] 

W-^^Tf^Bi-a^iW^*ftJi£l--!i>>'>-'X^ (High K 
lecl.ron MobilityTransisLor:Jil"|"HEI\^ri:ntli-) 

[0002] 



!|tW¥9-5 109 2 

2 

ji> t*«»-&*>s*ifcWiafia*jaLTv^. hem 

fiiSG aAsio *>^fcm^&<s^r-s -r t wx-z & 

I nGaAs^ag^tlTV^. &t,Z. InGaAsii 
I nx Gal-x A s i: fEJE Lfc t £ <F> xtftt <%&13. 

t\ m*>. 1 n<r>®&ti^<*Mizn?&mmm< 

£5 3%tCt&^LitI no.53Gac.47AsJ-ffll\ 

1 no.53Gao.47As fc^lAvfS^^fc&SfOl n P3£ 

n Ga A s *»fejft*-f-^r*7Wifc:|IWi^*»** H-Tif 
InAlAs$:ffl^A5-i«rCJ,S. t^*> 
3&«, I nA 1 AsJifcy-h«SfeJB|fiLfc»&fcl±. 

T'^o. ztizmm-ztiMz. mm. y-hmmm 

TlZSyF—yc?) I nGaAs£EB^&;BiHOk<7># 
A4>tLT^« (#^¥4-1 59 7 30#&fB) . 
[0003] #^^4 - 1 5 9 7 3 O-^&ff (CBB^Sil 
T^SSaf«OBrB1iJt0*®4^-r. inPHlSi 
S«3 11_htr, InAlAsMSKSA'77ri30 

2 (MJS5 0 0nm) . I nGaAsi^Sf-V^ 
B3 0 3 (^/¥2 0nrn) . InAlAsH^X^ 
— 9-Jf 304 (]l/¥2 nm) . n£?<91 nA lAsH 

TJi30 5 (JBUfl Onm) . InAlAs* 
«6^J73 0 6 (if 15nm) , InGaAs** 
^Sy3 7K-l307 (iflOnm) , nlffl 
I nGaAsH^S3^M308 (Mi¥l On 

xi®3o 98x/\*i"iynm3 1 oim&ztix^ 

*LT, V-Xlffi3 0 9 i h'U>f >f@3 1 0 1 
Jti^a -y hdf-«3 0 7 ±J,zy~ 1 1 

tix. hemt3oo^mu^. ±mimo 

-7^1 nGaAs^Uy-M63 1 1 
*L*fc». iS^I nA 1 Asfc^ffiSrBJfc-rS^Wt 

[0004] 

[jwn^Mifcutak^&iaBH] urv%ifit>* mm 

TjktmX'li. V-X16M3 0 9 £ >"^t4j3 1 0 fc 
^IHOlBii'CCiSV^T, 3^^^>^3 08S-|^feL, M 
IglOnmcO^gyh^-lSO?^ (Ii5$*«>5n 



3 

hemt3oo am^mKomw^. %m>M 

S3 1 lty 3 7 h^-® 3 0 7 £:o^&ftg&a>£»*>-ra> 

5nm±gP(Z«3y^^hJi3 0 8*^atT*JO. X 

3& t «Bf««c«<*")s ^*-hm®3 1 lcoffllfflfcn^* 
?Hl3 0 8fc#J&£U<\ iWJE*«iRT-f--S^S814t>*> 

[ 0 0 0 5 3 ftoT. *H^WBW«. ilBMSCffi 
ffML Jt«*W&«i: JiltS: 0 . it- 5 •/ ? 

h. 

[00 063 

[ o 0 0 7 3 **: . m-emwnmmt. wm±^wm 

t£c9 I n P*>4>{£ 0 . O^ffrJftt I nGaAsi 1 
s SS^C^gffrJIfinMtf) I n A 1 A s j&»£>Jj£ 

[00083 mn^^oiifiSiti. m=c?>¥mfme>m 
[00093 mia^HUofiijSJi. y-xig^ 
[00103 jBEo»iBw«jiai. y-xfiss^t< k u 

■i yaffil* AuGe/Ni/Au ^ JiJc fj , ->'— h ^fig 

[00113 mxwmnmim* v-xmrnx/Fu 



(3) W9-51092 

4 

[00123 ^<mm<Dmmt. v-*w&. k w 

[00 1 33 mA<9%HJJ«0«j£ti. y-^ffi, 
>-m®5:tXy- h^£*ij£-r*;|#|StJ2. Ti/Pt/ 

[00143 mo%BJiOflij£{±. SIH?)¥^flsJf Oli 
2nmJ,:Lh5nmiaTT£&fcV^&ftr^&£ 

[00153 m+nftwoffimt. m-cr>*mtem<o 1 

[00 163 

*6s%Hj#^{i. ^mimmimom. 
3mizBf&zti?zfa mT^ y-rmtvf^) cvmm 
i>K HEMTcomfci,zR®^§mzwmmiz£*)mi 

Ltz. m3lz%<?Mgk<n-U$:^.-?. M3 (a) it. ft 

20 ^f6H^t<7)I nP*>^)SSffi«l_htC:, InAlAs 
( I nfflj£5 2%) 3&»^S>'^-y7r^2S:KJ¥l 00 
nm, I nGaAs ( I niffl^;80%) *»£>f£!>-?-v* 
^@3$-^l|t2 0nm s InAlAs (InM52 
%) ^IS-S^.^— -tS4j^JP5 nm, nl«l nA 1 
A s ( I n ffliK 5 2 % ) j£6 5 1 0 

nm. I n A 1 As (I nffl^5 2%) #>6j&£S'9 •/ 
h^-l6jP?5nm % InGaAs(In«53 
%) *^B£S^^v7"S7^|gl?t (nm) 

30 «BSl l^^$*L/cfle§^o^Tfm:$-tfo^. 

T'H—^°il5{i, 7X 1 0 18 cm-3<7)^^iJ7»j8jgi : : &- 

[00173 ttsrm. e^a-a' Bira^— i^^t 

3^#m$^m^*^3^j^s-^«>, ai&±#^>*t-s 

a, ^jLi^r-f v^-jftiw^t^ryy^s-ftK 
^mzm^x^z. ttz. mmx'U. ^^»3^<o 

^<?)fafnjS[SSr 2 . 5X107 cm/seck|| 
40 ^-MlilmmSfcOOiaSnvr^^^X-C^SB 
<T^T\ lt^jB*$-|2l3 (b) 1=^-. 3f-v 

yT^7^^t*«/h$<^^otLT, muziyiy? 
y y^tmutt % t „ win y ^ ^ ^ 
]S<^rSi:. HEMT<?)*iIf#{ir«i±L. NB$tzy >f xn 

V.L\:.ommz.Y. *) , hm^il lKWfyT 

[00183 — >*- MWJI^o^T#i.T^S h , 

50 ia6S-Sgyi$-fr^i:. ^^^¥4-1 5 97 30-^- 



5 

*y: z t^mmt^m^o smttanflm-vx 
htmz_h. %zx\ *mstim^ ^v-rmuz 

JS^ft I nGaAs#if0>«J»Wllf. g$5<7>fiA£ 
HliI:T*4*»fcj||ttWclt(ELfc. fttt&Wrki. ft^m 
xe^^fi^- (Molecular Beam Epitaxy: WTMBEfc 
SMOifciCj:*). InPitlCInGaAs (Inl 
|£5 3%> <O^Srl OOnmMU — jgMBE^MW 

n&gmfrizmwzjR o * * 

L3r# „ I n G a A s J£4hO^<0^ £#fa«D:frfli £ 
^L/^. M^OSSm. InM53%«InGaAs 
T-fci. M&>4>#>2 nm£-Ci£S>W#Al/CV^£ 
Wt>fiHz%r>t:. an*,. ^3 -yh^-ii6<O^H^MlS 
2 n m£Uh*>4r-* -y 7"® 7"CSi.{f . ^ a -y h^f-JI6 

y-MSl l#J£LT^£y>'F— nGaAs 
v 7 ti&zbtz%*). Hi? 

ZT. *IB^#^(i. ^^-yTJi7WffiJp^5nm 

iwmizx v^wmftizhwmmiwssctzi a& 

S-y?$h^£f§&»iJO*&fcLTJi, V-xmfii&VH 

♦ w,z-rz>-mti i %z.t>tiz>. 
[0020] ±Miiz7jknti& «t a zmmmm-^m&tz «t 

Slfct^lgll. InAIAs/InGaAs^fflUltH 
EMT^iJ^T, 'J-bxx>yf-yy&ff 5 3:*>T^HEM 

it. 'J?%<ti>mLklz. T*«!B!i*^ll§^LTV^^SS 

mm. y^mLvy-Ywmmmm&z „ z 
tnzx*). v^x^-y-f-yrzM^nzy-himzffi 

[oo2i]*fc, m~<Mfemt. ¥tm&<7> i n px- 



(4) 1tl3PP9-5l09 2 

6 

mfcZffitfLL. j nGaAsx-^-cD^mi^m^muL 

L. nM(r> I n A 1 A s "CHZKO^^^fciS £ L . I 
nGaAs -cmHcO^«c®&flUS-rS. ^ixtJcO. 

2) . 

[0022] gS=<7>f£fflti. mH<7)#^#:JiW|gJ¥5r. 
WT1 / z&^xmL<-t&. ZixizJ:0. m^ft&cottt* 
io [0023] mE<of£fflJi. y-xmffi&tf 

**. ^flaffiscj: vmmztiti^famftizmitrt 

Z>£dlzBffrtZ>. ZtllZ**). S>V-7°cr>m=c?>¥- 

m&m±iz&^x . y -xm^atf f w ^m&tf)*- 

4) . 

[ 0 0 2 4 ] gffic^fflkL AuGe/Ni/Aut7 

-xm&Rx/Fu-i ynmzffif&L. Ti/pt/Au 

•C^'-hmffi^^-rS. ^tiO. InGaAsi' 

^f&&m=<r>*mtkm±.i l zv-*'mmmfY >w& 

[0025] y-xft^Rt/ F W >-^l£ 

¥mftm±-tz*- s y ^SNtt^-t & £ k ^t:^ . y~ h 
w&*i'3vh*—mtemtz>zttfT£& (mm 

6) . 

[0026] H-to^fflti. y-xm h* W Vili® 

30 ai^y- hmffi5-^-^M«t'«i^-r& . c:mc«t o . 

H E MT^>i?it^S-®lifrfb-r & k , 

[0027] JKAOfrJBii. V-^Wi. H P-f >^fis 
a^'-hmffi^Ti/Pt/Au-Cfgfi^-S. 
J:0, tiEMT*J:*)nt.L<4im-Z>ZttfX'%& 

mums > . 

[0028] «0UOflUWi, mHO^^JKOliUPS- , 
2nmjaJi5nmmTi:^. 2 nmJJLht-TSC: ktC 

•cs . m&<mrt:m±-t s c: t & & v- 

[0029] m+<Dftmi*. ffH-^NSWBW I ntf]£ 

Sr. 5 3%CLhl 00%OTk-^l>„ i^tciO. 9S— 

>-^#ik ^R30jSlafia^<M;T L % HEM 'ivjttfi&'/l&^t: 

-rs (issio) . 

[0030] 



(5 

7 

m^xmm-tz . muz. *mu,z&h%, ihaia 

s/InGaAs/I nP^HEMTl 0 0 

tf®THI3-e£> 6 . m 1 J: 5 fc . *Nt»tt>> I 

nPK^lSllt, InAlAs (Iniffij£5 2 
%)Hfi£I.A'7 7rl2 s InGaAs (Inl£8 
0%) a»&**?-**/WB3 (H-^##«c«^ffl 

InAlAs (In»2%)HWX^- 
"9-J14, nIOInAlAs ( I nflj£5 2X) d>&j£ 

(II^MtfflS) .InAlAs 10 
( I nM52%) j^ftftS'g >y h*-JB6. I nG _ 
a As (I riffle 3 %) ^^h^^c "/TM7 (M= 

-yyJBTifc, AuGe/N i/AuHlSSV 
r^S^9,&t f PW 10s Ti/P t/Aufr 
^8&&JJffil^l'Wt»^JftS*>.'CH H EMTIO 

fctwftj: o *>n.=f-v>m$ : &<-rh-k.#>\ l z. 1 x 1 o> 9 

fc. 20 
[00 3 1] ifclC. CK0HEMT1 OOcOiSt^rat^ 
WtSM»-*. MBE§|Sf*J"Cs S«l±tCJW 

ifc. ^-/yrM^^W^l 00nm s f-v*/WH3£IS 

H2 0nm, X^— 9"J14£JKJ¥5 nm, K-TJ15£ 
K^l Onm, j/ B » f^-«6£JKJ?5nm, 3f-\-«y 
T/g7£Jg&J?2nmJC<^&)&tl£-fr6. -f-LT, ^-v 
•yTJB7±fc. V— XWi9RVHU-f VtglO^» 
JfcU 3 6 0TJT2$H«anl!&l/C&Afl:fcfrV\ GeJ 

ffil OtiOlSkr^-hmffil ZZX\ y 

-Xlffi 9 i: h'l^f yaffil 0<7)faB§{±2/xm-C. *«- 

0. TflMHtfO. 1 5/^In*)^vWI>*Tffly— 

[0032] Hit^LfciiMU:-*-*£fcteJ:9» u-fe 

XX y ^>-^Srff*>-rtcH E MT 1 0 0 feflbfrF* £ b 

U-feXX-yf-^MrttLfcii^fctt, HE 40 

mt 100 tcwiszt &&mwm<?>®m±. m®(vm& 
*w«wc*o. w»tt*)»v>3t». §i?-!iftt<7)fer4>o 

# Srfl^T . II E M T 1 0 O eofi, 

s^xissbwhw-* hem 

T 1 0 OiOfSnx HfcfcSSHTS *• 
[ 0 0 3 3 ] ft. JJBftil0rCttf-V^JB3 *■ I n G 
a As ( I nfflj£8 0%) Ttib&LtZtf* ■liHtl nG 50 



WKf-9-5 1092 

8 

a a s am^&mB&mtbT v-xw&9 1 h w 

© 1 0 1 O^WffilSS-Ttf T . H E MT 1 0 0 C0f£BE£ 
fin±.2it&ZtWB&)Th*). HEMT1 OOlcStT^ 

V*|&?'jgftfc&& I nffij£5 3%T't>HEMTl 0 0<0 
■Wfctt "Tt£-C£> 0 „ I nx Gal-x As(x=0.53 —Dt* 

K-Ti: fJUlf . yyK-7«Wl 0 0 nm 

(OInAl As<7)4»*g|5l-1 X 1 0»cn-»at«7V 

H-7^*^»BBrt4S i jftl!Efr8*:J:-vC 

[0034] »,vc, *»«!Hfc«*>*»CJI««fc-3l^ 
•CIKBJ^. 02liInAlAs/InGaAs/In 
P^HEMTl 0 ltoimttLttR&mWBfCb 

—xm&9 RXS H W y^ffi 1 0 oirFOfffttc-'f 

&au >r^>^Affitti 2£jBj*utasrc*<K jar 

R«fc:S«l±fc:, A'77r!2, f-^*/W!3. X^. 
—If® 4. K— y°M5. ^3 7b^f-16, ^-v-y^'Jg 

7£ni<fcKJij£j£-r&. mz. y-xm*i9&r/FW 
>mm otmfi&ti&uftnmTtz. si>t. «i 

fcf 1 5 0 K e Vc^X^/U^-T^ X 1 0 14 c m-*fflg& 
AL, 9 5 0*C 2»75 'yy^r-"-^ ZfioZt 

t. 4f-V«yTJf 7±tCTi/Pt/Au5t)^jS^y-X 

m«9. Kw^magi oatx^-'-hmsBi is-^-t 

SdfcfciJ:0. HEMTl 0 ljWBjRSih.*. 
[0 03 5] CKOi^fcLT-f^^aA^l 2±^ 

fc SMrt^ ^"-5 «y ^g-^ £ fc 

y-t»««ii*i. s>Y-*r<7>¥m®imt®m-z>tz 

[0 0 36] HEMTl 0 lS-iie^^tLS^i:-?" 
S i t (c J: 0 . SS-H^WIfc l^«lc 1/ -txx >y f-^^Sr 

fc»t**ftWCH E MT 1 0 1 ^^iSS-fSBSfb^ 

?^>tc, y-xi«9, Hi^>r yaffil 
o . &tx^-- i i i±xm-<ottm (n/pt 

[0037] |V,1. ^J6^T'(d. y-xm*S 9AWly 
X . -f Ji-^^AS- Wr±T. y-X««9 i: H U"f ^ 



(6) 



13*^9-5 1 0 9 2 



1 0 



mi o ^ AuG^/Nj^A-u.-eML, mmmzft-? 
x-steit-tzztizx*). v-xm&9&tfh'w >m 
mi onmfmirL£%.i>/\^ <-t&zt&~cz zco 

mfm«&tt.Ztlfc I nA lAs/I nGaAs/I nP 
IHEMT10 1 SrSHSiaWS. 
[0038] JdEStatWT***. f-v*/UJl3 1 F-7*JI 
SfcOlBfclX^— 9-®4$-dx.^)Si: Ute**, *<**- 

^^(cK^WTftO. <655WciBtTX^— 1MI4 10 

T, In PgHR 1 ifcAy 7 r Ji 2 fctt'tfcflMt J: Lfc 

[0039] ifBt^Sfl-S i a fc. J:*UJ*. 

^* < t i>¥*&t§f±o i n pfrt>fohmw±^ ;vv- 

~Tcr> I n G a A s *>4>fi££S&-c>D¥#f*;Ji fc . 
~0¥&fl*JI . y y F-7"<7) I n G a A s frt>fS.&i 

at***- h«ffi£a»i£-rs«r t izi 0 , U -fexx >y 10 

S^^ttOtf £4»Sr< 6 y- h 1 2 

mS^fllliffcW^fcjWBM^iifcj&fifiri^*, It 100 

ffi^ffiTS-Rei-T-S^fcj&^tS. 4fc. x-y^-^I ^HEMT 



•th^mt tx. w*.tfsi*se«ssfrjfl^*i:sai 

[01 ] *^te^6^iW«iom*jSLfcBfiiI 

0. 

0. 

[03] *%BBfc^S#^-y7-«<0^1O«3a«t?rIt 
JI^*IKfcfflv^f'^>|t«fewLfclBWH (a) & 
V*^>»M«S»^Lfc^97 (b) . 
[04 ] tje^HEMToflftftfcjSLfcBfiifH. 



1 
2 
3 
4 
5 
6 

20 m 



*mmi npss 

y^H— 7°I nAlAs/<77Ti 
y > H— 7* I n G a A s f-v*/Wg 
y^H— 7*1 nA 1 AsX^-tl 
nllnAIAs H— 7°JS 
yyH— 7*1 nAlAsyg'y h^— 

I nGaAs^t77"i 

y— xt 
y-h^*s 

InAlAs/InGaAs/InP 



[01] 



[02] 



tar ioo 




HEMT 




1:liMtK 
4:fnAlfeX<<-M 
7:lriftrts4t»7II 
9:W"IS 



2:lnAlferf»7rS 
S:ln»IAsMir 



Utf-MM 



^¥9-5 1092 



[03] [04] 



(a) " " * ~ - 300 ten _ 




y-h/wrx (v> 



4 



